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In the present study, it is proposed to identify phytosanitary solutions designed to combat the attack of the fungal 
pathogen that produces oak powdery mildew, under conditions and characteristics specific to a well-defined area, by 
selecting products used to control Erysiphe abbreviata (Peck) Braun & Takam. 2000 for the species Quercus robur L. 
The biological material consisted of oak trees Querqus robus L., located on the experimental site. Oaks are trees belonging 
to the genus Quercus from the beech family, Fagaceae. The chemical materials used are represented by the phytosanitary 
products used to combat the attack of Erysiphe abbreviata (Peck) Braun & Takam. 2000 for oak, in the experimental 
site, respectively: 80% micronized sulfur, penconazole 100g/L, extract of Mimosa 80% + 0,6% zinc + 1% manganese, 
difenoconazole 25 g/L, myclobutanile 240 g/L and tebuconazole 250 g/L.  
 






Quercus robur L. known as European oak or 
common oak, is a species that has a wide spread, 
which has its own systematics (Fig. 1).  
It originates mostly from the area of Europe 
west of the Caucasus, respectively from the northern 
hemisphere. It is widely cultivated in temperate 
regions, but we also find it on other continents, 
namely Asia or America, where currently there are 
representatives of this species, which are adapted to 









In terms of species diversity, it can be said that 
more than 600 species of oak are currently 
recognized worldwide. The genus Quercus is 
subdivided into several subgenera, and these into 
sections [7].  
Cyclobalanopsis and Lepidobalanus are the 
two subgenera of the genus Quercus. Five sections 
are part of the subgenus Lepidobalanus. The Lobatae 
section (syn. Erythobalanus), corresponding to red 
oaks (with the representatives: Californian black oak, 
scarlet oak, etc.), contains species of trees that can be 
found mainly in America. The largest number of oak 
species is found in North America, with about 91 
representatives in the USA and 160-165 species in 
Mexico, of which 109 are endemic. We mention the 
following representatives: garnish, Algerian oak, 
Japanese imperial oak, Armenian oak, etc.), contains 
species of trees that we find both in North Africa and 
in Asia and Europe.  
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Figure 1. The systematics of the Querqus genus  
 
 
Another section is represented by Quercus 
(syn. Leucobalanus or Lepidobalanus), respectively 
by white oaks (with the representatives: oak, oak, 
American white oak, fluffy oak, Portuguese, bicolor, 
oriental, etc.), which we find both in Asia, as well as 
in Europe, or America. The Protobalanus section is 
thought to contain about five species that we find in 
America, namely in northwestern Mexico and 
southwestern United States.  
The Cerris section (with the representatives: 
rock oak, sky, cork oak, Libyan oak, brumarium oak, 
Macedonian oak, Armenian oak, Japanese imperial 
oak, etc.), contains representatives of the species that 
we find in Asia, Africa North and Europe  [2, 3, 4, 5]. 
Cyclobalanopsis, which is the second 
subgenus, is represented by a single section bearing 
the same name, namely Cyclobalanopsis. The 
subgenus is represented by evergreen oaks, which we 
find only in Asia. Among its representatives we list: 
Japanese green oak (Quercus acuta Thumb.), 
Japanese blue oak (Quercus glauca Thumb.), 
Querqus leucotrichophora (Camus), Kerr oak 
(Quercus kerii Craib.), etc.  [2, 3, 4, 5]. 
 
2. Material and Method 
 
In the present study, it is proposed to identify 
phytosanitary solutions designed to combat the attack 
of the fungal pathogen that produces oak powdery 
mildew, under conditions and characteristics specific 
to a well-defined area, by selecting products used to 
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for the species Quercus robur L. For this purpose, six 
plant protection products were selected, of which 5 
synthetic and one organic, based on plant extract, 
which were tested in the experimental site, recording 
the results obtained for each of these treatments, but 
at the same time making a hierarchy of them, in order 
to identify the best solutions to counteract the flour in 
the experimental site. The study is performed by 
identifying the frequency and intensity of the 
pathogen attack, followed by calculating the degree 
of attack and is expressed as a monthly average, in 
the period of manifestation of powdery mildew April 
- September of each experimental year, but also 
 
throughout the period.  
The experiments carried out in the present 
doctoral thesis were placed in a forest of Quercus 
robur L. located on the territory of Căpuș commune, 
Cluj County, in the Agârbiciu Compounding Office 
(46° 47'26''N and 23°17”32”E). The commune of 
Căpușu Mare has 8 villages, respectively: Agârbiciu, 
Bălcești, Căpușu Mare and Căpușu Mic, to which are 
added the rural communities Dângău Mare and 
Dângău Mic, as well as Dumbrava, Păniceni and the 
village Straja (Fig. 2). Căpușu Mare commune is 
characterized by an average altitude equal to 468 m, 
































Figure 2. The placement of the expemental site, on the area of the Căpușu Mare commune, Cluj County [6] 
 
The biological material consisted of Querqus 
robus L. oak trees, located on the experimental site. 
Oaks are trees belonging to the genus Quercus from 
the beech family, Fagaceae.  
The chemical materials used are represented 
by the phytosanitary products used to combat the 
attack of Erysiphe abbreviata (Peck) Braun & 
Takam. 2000 for oak, in the experimental site, 
respectively: 80% micronized sulfur, penconazole 
100g/L, Mimosa peel extract 80% + 0.6% zinc per + 
1% manganese, 2.50 L/ha, diphenoconazole 25 g/ L, 
myclobutanil 240 g/L, and tebuconazole 250 g/L.  
During the period April - September of 2019 
and 2020 the execution of experiments was 
implemented by developing the experimental scheme 
corresponding to a randomized bifactorial 
experiment, with the two factors represented by 
phytosanitary treatments and climatic conditions, 
with 7 experimental variants, in three repetitions, on 
a surface of 1 ha.  
The experimental variants are (Fig. 3):  
 Variant 1 control without phytosanitary 
treatments;  
 Variant 2 phytosanitary treatment with 80% 
micronized sulfur, 0.50 L/ha;  
 Variant 3 phytosanitary treatment with 
penconazole 100g/L, 0.40 L/ha;  
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 Variant 4 phytosanitary treatment with Mimosa 
peel extract 80% + 0.6% zinc per + 1% 
manganese, 2.50 L/ha;  
 Variant 5 phytosanitary treatment with 
diphenoconazole 25 g/ L, 0.50 L/ha;  
 Variant 6 phytosanitary treatment with 
myclobutanil 240 g/L, 0.50 L/ha; Variant 7 
phytosanitary treatment with tebuconazole 250 
g/L, 0.50 L/ha.  
 
















































R – Repetition; 1 – Untreated control; 2 – micronized sulphur 80%,; 3 - penconazol 100g/l; 4 – extract of Mimosa 80% + 0,6% zinc + 1% 
manganese, 2,50 l/ha; 5 – difenoconazole 25 g/l; 6 – 3 myclobutanile 240 g/l; 7 – tebuconazole 250 g/l.  
 
Figure 3. The experimental pattern 2019 - 2020 
 
3. Results and Discussions 
 
In the absence of phytosanitary treatments, the 
degree of attack of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 in the species Quercus robur L. in 
the Căpuș area, Cluj County, presents means ranging 
between 21.08%, corresponding to April and 33.52% 
corresponding to July (Table 1). The lowest value of 
the attack degree of Erysiphe abbreviata (Peck) 
Braun & Takam. 2000 is equal to 19.20% and is 
reported in June, and the highest equal to 40% is 
reported in July (Table 2). Under the conditions of 
phytosanitary treatment with the conventional 
product micronized sulphur 80%, the attack degree of 
Erysiphe abbreviata (Peck) Braun & Takam. 2000 
for oak, presents means in the range of 4.77%, 
corresponding to April and 11.32% corresponding to 
July. The lowest value of the attack degree of the 
pathogen of powdery mildew in the experimental site 
is equal to 3.10% and is reported in April, and the 
highest equal to 12.60% is reported in July (Table 3).  
 
Table 1. The means and dispersion parameters of monthly attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 recorded in Quercus robur L., when no phytosanitary treatments are applied, April - September 
2019 (%) 
Month N X Minimum Maximum s CV% 
April  10 21.08 19.20 22.90 1.51 7.13 
May 10 22.92 21.50 24.00 0.99 4.31 
June 10 23.18 21.70 24.60 1.09 4.69 
July 10 33.52 27.50 40.00 5.45 16.26 
August 10 26.85 23.90 32.00 3.67 13.68 
September 10 21.13 19.90 23.10 1.47 6.93 
   N – no. of cases; X –mean; s – standard deviation; CV% – coefficient of variation. 
 
Table 2.The means and dispersion parameters of monthly attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 recorded in Quercus robur L., when phytosanitary treatments with micronized sulphur 80% 
are applied, April - September 2019 (%) 
Month N X Minimum Maximum s CV% 
April  10 4.77 3.10 6.10 1.18 24.67 
May 10 7.22 5.90 8.30 0.94 13.07 
June 10 7.90 6.20 9.20 0.98 12.40 
July 10 11.32 9.90 12.60 1.08 9.57 
August 10 7.80 6.30 8.80 0.97 12.38 
September 10 5.68 3.90 6.80 0.97 17.15 
      N – no. of cases; X –mean; s – standard deviation; CV% – coefficient of variation. 
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The use of the conventional product penconazole 
100g/L, for the phytosanitary treatment with the attack 
degree of Erysiphe abbreviata (Peck) Braun & Takam. 
2000 in oak, led to the registration of monthly means 
for the attack degrees in the range of 6.23%, 
corresponding to April and 12.77% corresponding to 
July. The lowest value of the attack degree of the 
pathogen of oak powdery mildew in the experimental 
site is equal to 4.90% and is reported in April, and the 
highest equal to 14% is reported in July (Table 4).  
 
The administration of phytosanitary treatment 
with the organic product extract of Mimosa 80% + 0,6% 
zinc + 1% manganese, the attack degree of Erysiphe 
abbreviata (Peck) Braun & Takam. 2000 for oak, led to 
means within the range of 6.57%, corresponding to 
April and 13.27% corresponding to July. The lowest 
value of the attack degree of the pathogen of oak 
powdery mildew in the experimental site is equal to 5% 
and is reported in September, and the highest equal to 
14.20% is reported in July (Table 5).  
Table 3. The means and dispersion parameters of monthly attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 recorded in Quercus robur L., when phytosanitary treatments with penconazole 100g/L are 
applied, April - September 2019 (%) 
Month N X Minimum Maximum s CV% 
April  10 6.23 4.90 7.20 0.87 13.94 
May 10 8.70 7.30 9.80 0.93 10.68 
June 10 8.83 7.50 10.00 0.90 10.17 
July 10 12.77 11.50 14.00 1.05 8.20 
August 10 8.52 7.30 9.40 0.82 9.61 
September 10 6.78 5.00 8.10 1.06 15.64 
   N – no. of cases; X –mean; s – standard deviation; CV% – coefficient of variation. 
 
The administration of the phytosanitary 
treatment with the conventional product 
difenoconazole 25 g/L, led to the registration of an 
attack degree of Erysiphe abbreviata (Peck) Braun & 
Takam. 2000 for oak, with means ranging from 7.65%, 
corresponding to April and 14.75% corresponding to 
August. The lowest value of the attack odegree of the 
pathogen of oak powdery mildew in the experimental 
site is equal to 6.10% and is reported in September, and 
the highest equal to 16.20% is reported in August (Table 
5). The administration of the phytosanitary treatment 
with the conventional product myclobutanile 240 g/L, 
led to the registration of an attack degree of Erysiphe 
abbreviata (Peck) Braun & Takam. 2000 for oak, with 
means ranging between 7.21%, corresponding to April 
and 14.03% corresponding to July. The lowest value of 
the attack degree of the pathogen of oak powdery 
mildew in the experimental site is equal to 4% and is 
reported in August, and the highest equal to 16.60% is 
also reported in August (Table 6).  
 
Table 4.The means and dispersion parameters of monthly attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 recorded in Quercus robur L., when phytosanitary treatments with extract of Mimosa 80% + 
0,6% zinc + 1% mangan product are applied, April - September 2019 (%) 
Month N X Minimum Maximum s CV% 
April  10 6.57 5.60 7.40 0.66 10.04 
May 10 9.05 8.20 10.40 0.77 8.49 
June 10 9.32 7.50 10.70 1.10 11.81 
July 10 13.27 12.70 14.20 0.57 4.28 
August 10 8.68 7.30 9.70 0.92 10.59 
September 10 6.93 5.00 8.80 1.35 19.43 
   N – no. of cases; X –mean; s – standard deviation; CV% – coefficient of variation. 
 
Table 5. The means and dispersion parameters of monthly attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 recorded in Quercus robur L., when phytosanitary treatments with difenoconazole 25 g/L are 
applied, April - September 2019 (%) 
Month N X Minimum Maximum s CV% 
April  10 7.65 6.30 9.00 0.92 12.00 
May 10 9.38 7.90 10.50 0.92 9.80 
June 10 9.55 7.70 11.30 1.23 12.92 
July 10 13.03 11.00 15.00 1.42 10.87 
August 10 14.75 14.00 16.20 0.81 5.52 
September 10 8.58 6.10 10.00 1.48 17.26 
      N – no. of cases; X –mean; s – standard deviation; CV% – coefficient of variation. 
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The administration of the phytosanitary 
treatment with the conventional product tebuconazole 
250 g/L, led to the registration of an attack degree of 
Erysiphe abbreviata (Peck) Braun & Takam. 2000 for 
oak, with means rangingfrom 8.53%, corresponding to 
April and 16.37% corresponding to August. The lowest 
value of the attack degree of the pathogen of oak 
powdery mildew in the experimental site is equal to 
6.80% and is reported in April, and the highest equal to 
18% is reported in August (Table 7).  
 
Table 6. The means and dispersion parameters of monthly attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 recorded in Quercus robur L., when phytosanitary treatments with myclobutanil 240 g/L are 
applied, April - September 2019 (%) 
Month N X Minimum Maximum s CV% 
April  10 7.21 5.00 8.50 0.97 13.47 
May 10 9.75 7.50 11.70 1.24 12.75 
June 10 10.08 8.10 12.00 1.17 11.60 
July 10 14.03 12.50 16.00 1.06 7.56 
August 10 11.43 4.00 16.60 3.83 33.55 
September 10 8.28 5.80 11.00 1.55 18.74 
   N – no. of cases; X –mean; s – standard deviation; CV% – coefficient of variation. 
 
Table 7. The means and dispersion parameters of monthly attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000 recorded in Quercus robur L., when phytosanitary treatments with Riza tebuconazole 250 g/L 
are applied, April - September 2019 (%) 
Month N X Minimum Maximum s CV% 
April  10 8.53 6.80 10.00 1.13 13.25 
May 10 11.48 9.00 13.00 1.38 12.02 
June 10 12.18 10.00 14.00 1.37 11.26 
July 10 14,98 13.00 16.80 1,35 9,02 
August 10 16.37 14.30 18.00 1.26 7.68 
September 10 9.57 7.20 13.00 2.48 25.92 





In 2019, in the absence of phytosanitary 
treatments, the attack degree of Erysiphe abbreviata 
(Peck) Braun & Takam. 2000 for the species Quercus 
robur L. in the Căpuș area, Cluj County, presents 
means ranging between 21.08%, corresponding to 
April and 33.52% corresponding to July. Under the 
conditions of administration of phytosanitary 
treatment with the conventional product micronized 
sulphur 80%, the attack degree shows means between 
4.77%, corresponding to April and 11.32% 
corresponding to July.  
The lowest value of the attack degree of the 
pathogen of oak powdery mildew in the experimental 
site is equal to 3.10% and is reported in April, and the 
highest equal to 12.60% is reported in July.  
When the conventional product penconazole 
100g/L was used for carrying out the phytosanitary 
treatment against the attack of the pathogen, it led to 
the registration of means of the monthly attack 
degrees in the range of 6.23%, corresponding to April 
and 12.77% corresponding to July.  
As a result of the administration of the 
phytosanitary treatment with the organic product 
extract of Mimosa 80% + 0,6% zinc + 1% 
manganese, the attack degree recorded means 
between 6.57%, corresponding to April and 13.27% 
corresponding to July. The administration of the 
phytosanitary treatment with the conventional 
product difenoconazole 25 g/L, led to the registration 
of an attack degree with means between 7.65%, 
corresponding to April and 14.75% corresponding to 
August. The administration of the phytosanitary 
treatment with the conventional product 
myclobutanile 240 g/L, led to the registration of an 
attack degree with means between 7.21%, 
corresponding to April and 14.03% corresponding to 
July. The administration of the phytosanitary 
treatment with the conventional product 
tebuconazole 250 g/L, led to the registration of an 
attack degree with means between 8.53%, 
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